). It is neously follow GFP-Mad2 and RFP-Rod and find they difficult to quantify these signals, but the films clearly are in fact closely associated throughout early mitoshow that new cytosolic Mad2 is continuously recruited sis. They accumulate simultaneously on kinetochores to kinetochores even after MT capture and replaces and are shed together along microtubule fibers after that lost to shedding; the total Mad2 signal on KMTs attachment. Their behavior and position within atover the duration of prometaphase and metaphase is tached kinetochores is distinct from that of BubR1; far greater than the original kinetochore-associated sigMad2 and Rod colocalize to the outermost kinetnal. This is particularly evident in Movie S4, where ochore region (the corona), whereas BubR1 is slightly metaphase is prolonged. Thus Mad2, like Rod, estabmore interior. Moreover, Mad2, but not BubR1, Bub1, lishes a flux of recruitment to and shedding from atBub3, or Mps1, requires Rod/Zw10 for its accumulatached kinetochores. tion on unattached kinetochores. Rod/Zw10 thus con-GFP-Rod and RFP-Mad2 show a near-perfect coincitributes to checkpoint activation by promoting Mad2 dence of signal in prometaphase and early metaphase, recruitment and to checkpoint inactivation by recruitnot only on kinetochores but also along the KMTs (Figing Figure S4 ). Where discrete particles of GFP-
between Mad2 disappearance from the spindle and Mad2 Recruitment Is Severely Impaired in rod and zw10 Mutants anaphase onset. On average, Mad2 is gone less than To further probe the relationship of Mad2 and Rod/ 1 min prior to anaphase (average is 35 s, range 0-2 min, Zw10, we examined the behavior of GFP-Mad2 in rod n = 16), and sometimes just seconds before (compare and zw10 null-mutant cells. Given the importance of dyMovies S3 and S5). This contrasts with the situation in nein-dynactin for shedding [16, 17] and the role of Rod/ PtK cells [9] , where anaphase occurs on average 10 Zw10 in dynein recruitment [8] , we had anticipated that min after the disappearance of the last detectable rod or zw10 mutants would show abnormal retention of Mad2 signal. The significance of this difference is for Mad2 on kinetochores. In fact, however, in these cells now unclear. It may reflect simply an adaptation to the kinetochore-associated GFP-Mad2 was significantly very rapid mitosis in flies (7-12 min NEB-anaphase, reduced ( Figure 2A , frames 3-5; Movie S6), although compared to 25 min after alignment of the last chromoMad2 was still prominent on interphase rod nuclei (Figsome for Ptk cells). Alternatively, it may reflect a more ure 2A, frame 9). The reduction of kinetochore-associfundamental difference in the way the spindle checkated Mad2 was evident in every rod or zw10 mutant point is turned off.
cell examined, although the extent of reduction was The behavior of Mad2 and Rod was distinguishable somewhat variable. In three of 15 rod cells (20%) filmed from that of BubR1 in several ways. BubR1 remained from NEB to anaphase onset, no kinetochore-associtightly associated with kinetochores and was not deated Mad2 was detectable above the cytoplasmic tectable along the spindle after MT capture (compare background at any stage. In the rest, a weak signal was Mad2 and BubR1 in Figure 1B and Movies S1 and S2).
briefly detectable on some kinetochores during proAlthough in PtK cells BubR1 may be transported from metaphase. Quantitation of these signals revealed that kinetochores to poles after energy depletion [16] Figure 1E ; Movie S1; see also Figure S3 and Tain rod cells, (Figure 2A , frame 6). These observations ble S2 Figure 1E ; Figure S3 and Table S2 ) have no effect on Rod/Zw10 [27]. is to our knowledge the first demonstration that Mad2
It was possible that the failure of rod and zw10 muis part of the corona. 
